Descriptive statistical analyses with Stata 9.2. Chief outcome: Identifying and quantifying dangerous goods in the HKFSD DGD. Results: Most DG do not have antidotes. The most common DG with recognised antidotes are carbon monoxide, methylene chloride, fluorine, fluorides, fluoroboric acid, cyanides, nitriles, methanol, nitrobenzene, nitrites, and nitrates. The most common categories of DG are substances giving off inflammable vapours, compressed gases, and corrosive and poisonous substances. Conclusions: Hazmat emergency preparedness and training should emphasize these most common categories of DG. Disaster planning should ensure adequate antidotes for DG with recognised antidotes, i.e., oxygen for carbon monoxide and methylene chloride; calcium gluconate or calcium chloride for fluorine, fluorides, and fluoroboric acid; hydroxocobalamin for cyanides and nitriles; ethanol for methanol; and methylene blue for methaemoglobinaemia produced by nitrobenzene, nitrites, and nitrates. Supportive care is essential for patients exposed to hazardous materials because most dangerous goods do not have antidotes. (Hong Kong j.emerg.med. 2008;15:156-176) 
Introduction
Medical direction of prehospital care and disaster planning are recognised responsibilities of emergency medicine. The Hong Kong College of Emergency Medicine states, "The goal of training in emergency medicine is to develop trainees into specialists who are competent to accept and exercise the highest responsibility in the field of emergency medicine. In particular, the doctor should demonstrate knowledge and skill in the ...management of emergency medical systems providing prehospital care..."
1 Dr. B. Cheng says, "Prehospital care has long been the realm of Emergency Medicine." 2 Dr. C.H. Chung states, "Disaster preparedness and response are part and parcel of the basic curriculum of modern Emergency Medicine training." 3 Dr. C.C. Lau says, "In the United States, emergency physicians have sub-specialised in areas such as ... prehospital care." 4 The United States Model of the Clinical Practice of Emergency Medicine defines prehospital care as an emergency physician task and lists prehospital protocol development, multicasualty incidents, and disaster preparedness as other components of emergency medicine practice. 5 The United States Accreditation Council for Graduate Medical Education mandates emergency medicine patient care competencies, including, "...experience in out-of-hospital care... and disaster planning." 6 Disaster medicine is a sub-specialty of emergency medicine. Rosen's Emergency Medicine: Concepts and Clinical Practice states, "The field of disaster medicine Keywords: Disaster planning, emergency medicine, epidemiology, hazardous substances, toxicology has become a major subspecialty within emergency medicine..." 7 Dr. C.H. Chung says, "'Mature' Emergency Medicine development includes...disaster medicine." 3 Although some emergency physicians embrace their responsibilities in prehospital care, others do not. Dr. R.A. Cocks writes, "Although Accident and Emergency staff may feel that prehospital care is the province of the ambulance service alone, their interest in this area is important." 8 Dr. C.H. Chung states, "...present-day emergency physicians have four roles − clinician, trainer, researcher, and community service provider. ...Unlike their 'grandfathers', emergency physicians are no longer confined to the four walls of the A & E department." 9 Dr. C.H. Leong says, "...the College of Emergency Medicine could do this society much help by taking ownership and introduce schemes to better the prehospital service for all emergencies." 10 Dr. B.R. Holroyd emphasizes emergency physicians must be involved in prehospital care when he writes, "...experience demonstrates that the risk of not controlling the prehospital environment outweighs the risk of controlling it both medically and legally." 11 Dr. R.A. Cocks says, "The urgent need for research in prehospital care is becoming more widely recognised." 8 This current paper answers the urgent need for prehospital research published in peer-reviewed, indexed, medical journals, to reach emergency physicians who must supply medical leadership in prehospital care and disaster planning.
The horizons of emergency medicine are expanding. Dr. T.W. Wong states, "The traditional view that EM should only concern itself with the evaluation and management of individuals with critical illnesses is probably too narrow." 12 He emphasizes emergency medicine and public health should collaborate on surveillance of health risks and develop policies to protect and improve the public's health. 12 Emergency medicine can use epidemiological studies, the main tool of public health, to identify health risks so they can be mitigated. Dr. Wong writes, "Emergency Medicine and Public Health may seem to be two poles of medicine at first glance. But, they have more in common if we look at them from a different perspective: both aim at improving the health of the population. We must prepare ourselves to take up this challenge." 12 The current paper answers this challenge by conducting an epidemiological study to identify and quantify the dangerous goods that can pose public health risks in the Kowloon area and listing the antidotes for these materials.
Drs. R.S.D. Yeung, J.T.S. Chan, and S.T. Ho write, "...both industrial chemical leakage and terrorist attack using chemical agents is a major concern to any cosmopolitan city. To best manage these incidents, we need a well written contingency response plan involving local government departments, the Police Department, the Fire Services Department and the receiving hospitals." 13 
Materials & methods
The design of this study is a descriptive cross-sectional study of the Hong Kong Fire Services Department (HKFSD) Dangerous Goods Database (DGD) for the year 2000, the most recent year available for analysis. The HKFSD is required by law to maintain a database of Hong Kong's dangerous goods. This can be used to help guide emergency preparedness and training.
The HKFSD DGD originates from the HKFSD document, "Fire Protection Notice No. 4: Dangerous Goods General," (FPNN4). 15 This document categorises dangerous goods as detailed in Table 1 and states, "...these goods can only be used and/or stored The Director of Fire Services approves and licenses DG through the HKFSD Licensing and Certification Command's Dangerous Goods Division that maintains the HKFSD DGD. 16, 17 The HKFSD divides the Hong Kong Special Administrative Region (HKSAR) into three operational Fire Commands, Hong Kong (HK), Kowloon (K), and the New Territories (NT), based on their geographic locations. 16 Likewise, the HKFSD Dangerous Goods Division divides the DGD into three separate subdatabases based on these same geographic locations. The calendar year 2000 HKFSD DGD includes all three geographic locations and is of considerable size, with 1.294 megabytes of data distributed in a spreadsheet with 14 columns and 4,603 rows that create 64,442 data cells. This data distribution is detailed in Table 2 . The column headings are detailed in Box 1.
Regional hazard analysis is important for rational, hazard-based, regional response plans. These regional response plans are important because parts of Kowloon may be isolated and need to be self-sufficient during [18] [19] [20] The DG categories for DG that had no previously assigned category was determined for this study when two of the three medical toxicologists agreed on the category. Correlation of dangerous goods' categories independently assigned by each medical toxicologist to previously unassigned DG was assessed with a kappa coefficient and percent positive agreement. [21] [22] [23] Statistical analyses to describe the frequency of DG in the study area were conducted with Stata 9.2 (College Station, Texas, U.S.A.).
The kappa coefficient assessment showed substantial agreement with a kappa statistic of 0.77 (p<0.0001) among the three medical toxicologists. 21 The percent positive agreement was 76.47%. 22, 23 In all cases where all three medical toxicologists were not in complete agreement, two concordant results determined the dangerous goods' categories. In no case did all three medical toxicologists assign three distinct dangerous goods' categories.
The HKFSD DGD does not include category 1 dangerous goods (explosives) because the Dangerous Goods Ordinance gives authority to regulate explosives to the Hong Kong Commissioner of Mines rather than the HKFSD. 15 Up to a total of five DG for each dangerous goods' category and each metric are mentioned in the text to highlight the most common substances. Likewise, these same DG are bolded in the corresponding tables. If there are less than five DG for a given category or metric, then fewer are highlighted in the text and bolded in the tables.
This study was submitted to the Human Subjects Protection Program, i.e., the Institutional Review Board (IRB). This study received exempt status according to published regulations.
Results
The four most common categories of DG (based on the number of registered DG or based on the number of cylinders or litres) are substances giving off inflammable vapours, compressed gases, corrosive substances, and poisonous substances ( Table 3 ). The five most common categories of DG measured in kilograms are corrosive substances, strong supporters of combustion, substances liable to spontaneous combustion, substances giving off inflammable vapours, and poisonous substances ( Table 3 ). The five most common categories of DG measured in metric tonnes are corrosive substances, other dangerous substances, poisonous substances, readily combustible substances, and compressed gases ( Table 3 ).
The five most common compressed gases, based on the number of registered DG, are oxygen, acetylene, nitrous oxide, unspecified compressed gases, and nitrogen ( Table 4 ). The five most common compressed gases measured in cylinders are oxygen, acetylene, tetrafluoroethane (Freon 134A), unspecified compressed gases, and compressed air ( Table 4 ). The five most common compressed gases measured in litres are liquid oxygen, compressed air, liquid nitrogen, nitrogen, and formaldehyde (Table 4 ). The five most common compressed gases measured in kilograms are carbon dioxide, bromotrifluoromethane (Halon 1301), bromochlorodifluoromethane (Halon 1211), heptafluoropropane, and nitrogen (Table 4 ). The only compressed gas measured in metric tonnes was anhydrous ammonia (Table 4 ).
The five most common corrosive substances, based on the number of registered DG, are unspecified corrosive The most common dangerous goods (DG) in each metric are bolded.
substances, sulphuric acid, sodium hydroxide solution, hydrochloric acid, and nitric acid ( Table 5 ). The five most common corrosive substances measured in cylinders are hydrochloric acid, sulphuric acid, acetic acid, nitric acid, and phosphoric acid ( Table 5 ). The five most common corrosive substances measured in litres are sodium hydroxide solution, hydrochloric acid, sulphuric acid, nitric acid, and cleaning mixtures with corrosive substances (Table 5 ). The five most common corrosive substances measured in kilograms are sodium hydroxide solid, unspecified corrosive substances, potassium hydroxide solid, sodium hydroxide solution, and sulphuric acid ( Table 5 ). The two corrosive substances measured in metric tonnes are sodium hydroxide solid and unspecified corrosive substances ( Table 5 ).
The most common poisonous substances, based on the number of registered DG, are unspecified poisonous substances, sodium hypochlorite solutions, ammonia s o l u t i o n s , c h l o ro f o r m , m e t h y l e n e d i p h e n y l diisocyanate, perchloroethylene, and phenol (Table 6 ). The only poisonous substance measured in cylinders is carbon tetrachloride ( Table 6 ). The five most common poisonous substances measured in litres are sodium hypochlorite solutions, phenol, unspecified poisonous substances, perchloroethylene, and methylene diphenyl diisocyanate ( Table 6 ). The five most common poisonous substances measured in kilograms are unspecified poisonous substances, t r i c h l o r o e t h a n e , t r i c h l o ro e t h y l e n e , c a l c i u m hypochlorite, and cyanides (Table 6 ). The only poisonous substances measured in metric tonnes were unspecified poisonous substances ( Table 6 ).
The five most common substances giving off inflammable vapours, based on the number of registered DG, are diesel oils; petrol; paints, lacquers, and varnishes; paint thinners; and kerosene ( Table 7) . The most common substances giving off inflammable vapours measured in cylinders are ethyl alcohol; kerosene; methyl alcohol; paints, lacquers, and varnishes; isopropyl alcohol; and acetone ( Table 7) . The five most common substances giving off inflammable vapours measured in litres are diesel oils, naphtha, petrol, potable spirits, and unspecified substances giving off inflammable vapours ( Table 7) . The four substances giving off inflammable vapours measured in kilograms are diesel oils, petrol, leaded petrol, and xylene (Table 7) . No substance giving off inflammable vapours was measured in metric tonnes ( Table 7 ).
The two most common substances which become dangerous by interaction with water, based on the number of registered DG, are unspecified substances which become dangerous by interaction with water and zinc powder (Table 8) . No substance which becomes dangerous by interaction with water is measured in cylinders ( Table 8) . The only substances which become dangerous by interaction with water measured in litres are unspecified substances which become dangerous by interaction with water ( Table 8) . The five substances which become dangerous by interaction with water, measured in kilograms are thermites, zinc powder, unspecified substances which become dangerous by interaction with water, aluminum metal in unpolished powder form, and magnesium metal. No substance which becomes dangerous by interaction with water was measured in metric tonnes ( Table 8 ).
The five most common strong supporters of combustion, based on the number of registered DG, The most common dangerous goods (DG) in each metric are bolded. The most common dangerous goods (DG) in each metric are bolded. The most common dangerous goods (DG) in each metric are bolded. The most common dangerous goods (DG) in each metric are bolded.
(continued on page 169) The most common dangerous goods (DG) in each metric are bolded.
(continued on page 170) The most common dangerous goods (DG) in each metric are bolded. are unspecified strong supporters of combustion, hydrogen peroxide, gold mixtures for electroplating, ammonium nitrate, and dynomix emulsion (Table 9) . No strong supporters of combustion are measured in cylinders ( Table 9 ). The four most common strong supporters of combustion, measured in litres are sodium nitrite, unspecified strong supporters of combustion, hydrogen peroxide, and sodium peroxide ( Table 9 ). The five most common strong supporters of combustion measured in kilograms are unspecified strong supporters of combustion, ammonium nitrate, dynomix emulsion, gold mixtures for electroplating, and chromium trioxide ( Table 9 ). No strong supporter of combustion is measured in metric tonnes ( Table 9 ).
The most common readily combustible substances, based on the number of registered DG, are unspecified readily combustible substances (Table 10) . No readily combustible substance is measured in cylinders (Table  10 ). The only readily combustible substance measured in litres is tetrahydrofuran (Table 10 ). The four most common readily combustible substances, measured in kilograms, are copper thermite, nitrocellulose-based film, red phosphorus, and celluloid scrap (Table 10 ). The only readily combustible substance measured in metric tonnes is naphthalene (Table 10 ).
The most common substances liable to spontaneous combustion, based on the number of registered DG, are unspecified substances liable to spontaneous combustion and sodium hydrosulphite (Table 11) . No substance liable to spontaneous combustion is measured in cylinders or litres (Table 11 ). The most common substances liable to spontaneous combustion, measured in kilograms, are unspecified substances liable to spontaneous combustion and sodium hydrosulphite (Table 11) . No substance liable to spontaneous combustion is measured in metric tonnes (Table 11 ).
The three most common other dangerous substances, based on the number of registered DG, are unspecified other dangerous substances, methyl ethyl ketone peroxide, and unspecified plasticizers (Table 12) . No other dangerous substance is measured in cylinders (Table 12 ). The three most common other dangerous substances measured in litres are exylena, methyl ethyl ketone peroxide, and cyclohexanone (Table 12) . No other dangerous substance is measured in kilograms (Table 12 ). The two most common other dangerous substances, measured in metric tonnes, are unspecified other dangerous substances and blowing agents for rubber manufacture (Table 12 ).
The 2,162 DG in the K geographic location of the HKFSD DGD comprise 205 unique DG (Tables 4-12 ). Of these 205 unique DG, 16 (7.80%) have recognised antidotes (Table 13 ). The most common dangerous goods with recognised antidotes are carbon monoxide, methylene chloride, fluorine, fluorides, fluoroboric acid, cyanides, nitriles, methanol, nitrobenzene, nitrites, and nitrates (Table 13 ). The antidotes for these most common dangerous goods are oxygen for carbon monoxide and methylene chloride; calcium gluconate or calcium chloride for fluorine, fluorides, and fluoroboric acid; hydroxocobalamin for cyanides and nitriles; ethanol for methanol; and methylene blue for methaemoglobinaemia produced by nitrobenzene, nitrites, and nitrates (Table 13) .
Discussion
This is the first study describing the DG stored in Kowloon. The most common categories of DG are substances giving off inflammable vapours, compressed gases, corrosive substances, and poisonous substances. These are the same categories of DG that were found to be most common on Hong Kong, Lantau, and Lamma Islands. 24 Hazmat emergency preparedness and training should focus on these most common DG. Preparing and training for hazmat incidents caused by the most common DG stored in a geographic location is a logical approach; however, this logical approach has not been validated in a prospective study. Previous retrospective studies suggest preparing and training for hazmat incidents caused by exposures to the most common DG in a geographic location, i.e., airborne toxicants. 25, 26 Multiple prospective studies support this logical approach and found airborne toxicants (gases) were the majority of the ten most common chemicals causing hazmat incidents. The most common dangerous goods (DG) in each metric are bolded. The most common dangerous goods (DG) in each metric are bolded. The most common dangerous goods (DG) in each metric are bolded. 24 Therefore, supportive care is essential for patients exposed to hazardous materials in both these geographic locations of the HKSAR. This common finding supports similar hazmat emergency preparedness and response training for both these geographic locations of the HKSAR.
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Kowloon has similar, but not the same DG with recognised antidotes as Lantau, Lamma, and Hong Kong Islands (Table 13) . 24 Lantau, Lamma, and Hong Kong Islands have fluorides, but lack fluorine or fluoroboric acid as registered DG. 24 Kowloon has fluorine and fluoroboric acid, both of which react with 24 Kowloon lacks hydrazine as a registered DG. Lantau, Lamma, and Hong Kong Islands have nitrates, but lack nitrobenzene and nitrites as registered DG. 24 Kowloon has nitrates, nitrobenzene and nitrites, all of which can cause methaemoglobinaemia when absorbed into the body in sufficient doses.
One aspect of hazmat emergency preparedness is training for the medical evaluation and care of people exposed to DG. One preparedness approach for the medical management of people exposed to DG in Hong Kong is training healthcare professionals with the Advanced Hazmat Life Support (AHLS) Provider Course. The AHLS Provider Course focuses on the most common categories of DG found in this study, i.e., substances giving off inflammable vapours, compressed gases, corrosive substances, and poisonous substances. The AHLS Provider Course also emphasizes supportive care for patients exposed to hazardous materials and teaches the indications, contraindications, complications, dosages, routes, and mechanisms of action for antidotes identified in this study, i.e., oxygen, calcium gluconate and calcium chloride, hydroxocobalamin, and methylene blue ( Table 13 ). The AHLS Provider Course has trained 548 Hong Kong healthcare professionals preparing for routine hazmat incidents as well as medical support at the 2008 Olympic Equestrian Games. 31, 32 Limitations of this study include the fact that it is a retrospective review of prospectively collected data initially intended for regulatory use, not research. However, these are the best data available for analyses at this time. This study suffers from the weaknesses of all retrospective studies, including reporting bias, selection bias, missing data, and possible confounders that are difficult to control in retrospect. Another limitation is that the year 2000 is the most recent year of the HKFSD DGD available for analysis. Timelier data would better guide preparedness for the 2008 Olympic Equestrian Games, other major events, and routine hazmat incidents. Another limitation is that many DG are measured in cylinders, as is allowed in and described in FPNN4; however, this is a nonSystème International (SI) unit of measurement and there is no standard cylinder size specified in FPNN4. 15 Therefore, there is no standard conversion from cylinders to kilograms or litres.
Conclusion
Hazmat emergency preparedness and training should emphasize supportive care and focus on the most common categories of dangerous goods in Kowloon, i.e., substances giving off inflammable vapours, compressed gases, and corrosive and poisonous substances. Disaster planning and training should emphasize antidotes needed to treat the most common dangerous goods with recognised antidotes in Kowloon, i.e., oxygen for carbon monoxide and methylene chloride; calcium gluconate or calcium chloride for fluorine, fluorides, and fluoroboric acid; hydroxocobalamin for cyanides and nitriles; ethanol for methanol; and methylene blue for methaemoglobinaemia produced by nitrobenzene, nitrites, and nitrates.
